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IN THje: UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 



Keiichiro OISHI 
Serial No. 09/98 J.029 
Filed: October 32, 2001 



) Atty. Docket: SUGI0085 
) Confirmation No.: 8194 

) 

) Group Art Unit: 1742 
) 



) Examiner: SikyinIP 

) 
) 

For: COPPER/ZINC ALLOYS HAVING ) 

LOW LE'VELS OF LEAD AND ) Date: April 9. 2004 
GOOD f4ACHINABILITY ) 



R^ i-QTIFST FOR RFmNST niTW ATTON irWDFR 17 C F R. 8 1.111 



Commissioner Patents 
P.O. Box 1450 i 
Alexandria, VAi 22313-1450 



Sir: 



In response to the non-final Office Action dated October 9, 2003 regarding the above 
captioned application, Applicant respectfully requests reconsideration and allowance of the 
instant application in view of the following remarks and attached Declaration of Keiichiro 
Oishi under Ruls 1 . 132 ("Oishi Decl."). 
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i REMARKS 

I 
I 

As an initial matter, Applicant asserts the adequacy of the Japanese Language 

j 

Declaration filedj on January 1 1, 2002 in the present case. The Examiner has objected to this 
Declaration for iiling to meet multiple formalities required by the United States Patent and 
Trademark Officje (USPTO). (Office Action, dated October 9, 2003, page 2, lines 1-13). 

1 

However, the Declaration is an official USPTO form, and its boiler plate language is 
believed to meet the formal requirements of the USPTO. There is no assertion that the form 
has been incorrectly completed. Rather, the Examiner objects to this official form as failing 
to meet the form al requirements of the Patent Office. 

On Octojber 29, 2003, W. Scott Ashton (Reg. No. 47,395) contacted Mr. Roy King at 
703-308-1 146 to discuss the Declaration. Mr. King is a supervisor for Examiner Ip. Mr. 
King confirmed! that the Japanese Language Declaration filed on January 1 1, 2002, in the 
present case me : all formal requirements of the USPTO. Therefore, Applicant believes the 
Examiner's objection to the Declaration has been overruled. 

Applicait also gratefully acknowledges the Examiner's Interview held on December 

16, 2003 (See Luterview Summary, dated December 16, 2003). During this interview, both 

j 

Examiner Ip and Mr. Joerg-Uwe Szipl, Applicant's representative, agreed that U.S. Patent 
No. 5,582,281 to Nakashima et al. represented the closest prior art of record. 



The Inventinn 



The 
lead contents, 
manufacturing 
similar 



prdsent i 



invention pertains broadly to fi-ee-cutting copper alloys, having low 
good machinability and corrosion resistance, such as would be used in 
water faucets, water supply/drainage metal fitrings and valves, and other 
compohents of water supply lines. A first embodiment of the present invention 
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jtting copper alloy, consisting essentially of (a) 69 to 79 percent, by 
weight, of coppe-; (b) 2.0 to 4.0 percent, by weight, of silicon; (c) 0.02 to 0.4 percent, by 
weight, of lead; md (d) a remaining percentage, by weight, of zinc, wherein the percent by 
and silicon in the copper alloy satisfy the relationship 60 <X - 3Y ^ 
the percent, by weight, of copper, and Y is the percent, by weight, of 
silicon; and the copper alloy has a metal construction comprising multiple phases 
integrated to forrn a composite phase, wherein the composite phase is an a phase matrix 
having a total phase area comprising not more than 5% of a j3 phase, and 5-70% of the 

s provided by at least one phase selected from the group consisting of a 7 
phase, a k phase^ and a fi phase. 

Various ([ther free-cutting copper alloy embodiments are recited in the remaining 



independent and 
embodiments in; 



dependant claims. However, all of the free-cutting copper alloy 
accordance with the present invention have the advantage of lower Pb 
contents than those of the prior art while maintaining industrially acceptable machinability 
and corrosion resistance characteristics. The free-cutting copper alloys in accordance with 
the present invention are all endowed with this advantage because the metal phase 

construction is flprmed so that the total phase area comprises not more than 5% of a /3 

1 
[ 

phase. In other jvords, to maintain industrially acceptable machinability and corrosion 
resistance properties despite the relatively low lead contents, the Cu-Zn(Ph) alloys madfi in 



accordance with 



the, crirical mnga nf nnf more than S% nFthe total phase area. Cu-Zn(Pb) alloys made in 



accordance with 
phase, a k phase, 



the present invention all havR a pRrr.e^ntage nf /? phase rhat is kept within 



the present invention also include some component of at least one of a 7 
or a ju phase. 



8/53 * RCVD AT 6/1W2004 3:17:06 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF^24 * DNIS:2731244 * CSID:703 979 7429 * DURATION (mm-ss):1 9-58 



06/16/04 15:20 FAX 703 979 7429 



GRIFFIN AND SZIPL PC 



Serial No. 09/98^,029 
SUGI0085 



Page 4 



Claims l|-14 stand rejected under 35 U.S.C. § 103(a) as unpatentable over any one of 

i 

the following: [a) JP 62-297429 (hereafter, "JPM29"), (b) JP 03-068733 (hereafter, 
"JP'733"), (c) U.S. Patent 5,942,056 to Singh (hereafter, the "Singh Patent"), (d) WO 
9810105 (hereaf er, "WO' 105"), (e) JP 62-274036 (hereafter, "JP'036"). and (f) U.S. Patent 
5,582,281 to Nali;ashima et al. (hereafter, the "Nakashima Patent**). 

Applicant respectftilly traverses the rejection and requests reconsideration of the 
present application for the following reasons. 

A ppliranr.^ Arg uments 



As acknowledged by the Examiner (Office Action, dated October 9, 2003, page 2, 
lines 15-22), to establish an obviousness rejection under 35 U.S.C § 103, the examiner must 
(1) determine the; scope and content of the prior art; (2) ascertain the differences between the 
prior art and thejclaimed invention; (3) resolve the level of ordinary skill in the art; and (4) 
determine the efjfect on patentability of secondary considerations that are relevant indicia of 

I 

obviousness or i^onobviousness. 148 U.S.P.Q. 459. 467 (1966). In the present case, first the 

] 

scope and content of the prior art will be reviewed and the adequacy of the obviousness 
rejection is ch4lenged. Second, the Examiner*s obviousness rejection is additionally 



rebutted with ob 



Oishi, filed concurrently herewith (hereafter, the "Oishi DecL"). 



ective evidence of nonobviousness provided in the Declaration of Keiichiro 
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The, Nakashima ij^afenf the closest prior art 

The Nakashima Patent teaches a "method of connecting a sliding ring member to a 
synchronizer rini," which includes the disclosure of a wear-resistant copper alloy containing 
22-45 wt % of 2x\, 0.1 to 15 wt % of at least one kind of metal element such as Pb, and a 
remaining amoint of copper and impurities (See Nakashima, Abstract). It is also required 
that these wear-resistant copper alloys have a metal phase matrix that is either an ot^0 matrix, 
a solely j9 matri?}, or a )3+7 matrix (See Nakashima, Abstract). Another required feature of 
these copper alldys is that they are wear-resistant and have a Hardness Rockwell B value of 
more than 80 (S^e Nakashima, Abstract). Those skilled in the art would instantly recognize 

i 

that copper allo>js made in accordance with die teachings of the Nakashima Patent are hard, 

j 

rigid metals witl^poor machinability and unsuited for the manufacture of water faucets, water 
supply/drainage jmetal fittings and valves, and other similar components of water supply 

Unes. 1 

I 

While Ai)plicant and the Examiner agree that the copper alloys taught by Nakashima 
represent the closest prior art (See Examiner's Interview Summary, dated December 16, 
2003), there are major differences between the copper alloys taught by Nakashima and the 
Cu-Zn(Pb) alloy^ of the present invention. 

le Nakashima teaches generally that there must be at least wt 22-45 % of Zn 
Dniy specific example of a Cu-Zn(Pb) alloy (i.e., Nakashima, Example D in 
Table 1) contains 38% by weight of Zn, which means less than 65 wt % of Cu. 
Consequently, ttje Nakashima Patent does not explicitly teach, or even suggest, a free-cutting 
Cu-Zn(Pb) alloy having **69 to 79 percent, by weight, of copper" as recited in claims 1-14 of 
the present inver tion. 



First, wh 
in the alloy, the 
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the Nakashima Patent teaches the desirability of predominately /3 phase 
metal constructipns (i.e., or^jS matrix, a solely jS matrix, or a /3+7 matrix). On the other hand, 
the present invention endeavors to "limit the amount of i3 phase in the a matrix of the metal 
construction'* because "if the copper alloy has less than about 30% a phase. . .the copper alloy 
is not cold worliable and can not be further processed by cutting in any practical manner" 



(See present spc 
the present invc 
Nakashima Pate 


cification, page 37, lines 2-9 and lines 24-25). In other words, the goals of 

ntinn and the. Nak;4<;hima Pfltrnt are Hiamf^tnrally nppnsftH Tl^-arly rhp 
nt fearhes away from a free-cutting copper alloy in accordance with the 


present inventio 


\i and cannnt teach, or suggest, a metal pha.se construction comprising ''not 


more than .5% o 


f a /? phasfi" and "'"i-lQVn of the total phasf^ ar^a is prnvidf^d by at Ifiast one 


pha.sfi sfilfjctftd ft 


nm the grniip consisting of a yphasR, a k phase, and a //. phasf:" as recited in 


riaims 1-14 of tl 


e present invention. 



Table 1 



of the Nakashima Patent lists only one Cu-Zn(Pb) alloy. Example D. This 



alloy is characterized as having solely a iS phase matrix. The Oishi Decl., Comparative 
Sample No. 4 of Table I on page 19, and Exhibit A, unequivocally confirm that Example D 
of the Nakashima Patent has a metal phase construction consisting of only a jS phase! 
Plainly, the Nak ishima Patent does not teach, and cannot even suggest, the subject matter of 
claims 1-14 of t^e present invention because it teaches metal alloys having too much Zn, not 
enough Cu, and bxcessive amounts of /? phase in the matrix construction. 



The T P M? , 9 n nc 



imcnt 



JP'429 t caches a "copper alloy having excellent corrosion resistance" that is usable 
for mechanical pjarts, hydraulic parts and valves (See JP'429, Abstract). However, the alloys 
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must include Cu, Zn, Sn, P, Mn and Si as indicated by Samples 7-23 in 
erence. Consequently, the JP'429 Document cannot teach, or even suggest, 
the composition |Df the alloys recited in claims l-ll because the **oon.sisting essfintially nf 

language of thes^ claims limits their scope to the specified ingredients and those additional 

I 

ingredients that j do not materially affect the basic and novel characteristics of the 
composition, rn |p Rptv^ 190 U.S.P.Q. 461, 463 (C.C.P.A. 1976). 

In the present case, none of claims 1-11 recite tin as an ingredient. As shovm in 
Table 9 of the instant application, and as explained by Mr. Oishi in paragraphs 31 to 33 of 

i 

the attached Oisl^i Decl., it is r.lf^ar the. aHHiHnn of tin tn the rii-7.n(Ph) metal alloys recitfiH in 
rIaimR U l \ wniJld h e pvperterl tn materially Himini'sh the hasir anH novel flhaTpy Impacfr 



Value r.hararren[c;tiet; ( i e ^ the impart regigtanre) nf thpge inventinn metal allnys As 
described in paragraph [0075] of the specification of the present application, this adverse 
affect on impact resistance is seen when as little as about 1% Sn, by weight, is added to the 
Cu-Zn(Pb) comdositions. In view of these facts, the "consisting essentially of scope of 
claims l-ll should be interpreted to exclude tin because the presence of this element is 
expected to materially affect the basic and novel characteristics of these claimed 
compositions. 

Another deficiency of JP'429 is that die amount of lead in its alloys is more than 1% 
in order to imprc ve machinability (See JP'429, Examples 7 to 23 of Table I). Metal alloys 
containing 1% ov more of Pb leach lead and are harmful to humans. JP'429 teaches the 
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desirability of a4ding lead in excess of 1% by weight, and actually teaches away ftom an 
alloy composition limited to "0.02 to 0.4%, by weight, of lead'' as recited in claims 1-14 of 
the present inverjtion. 

Another deficiency of JP'429 is that it does not address the critical nature of the 
metal phase cons truction recited in claims 1-14. Specifically, each of claims 1-14 recite that 
the total phase a^ea comprises "not more than 5% of a jS phase." The requirement that there 
be "not more thajn 5% of a jS phase" is a critical limitation of the metal phase construction of 
the alloys of the present invention, as supported by the attached Oishi DecL As shown by the 
experimental dafa compiled in Table I of the Oishi Decl., the presence of j5 phase is 
independently r^ated to both the amount of copper and zinc in the metal composition and 

the hot extrusionl temperature of the Cu-Zn(Pb) alloys of the present invention. Lowering the 

i 

amount of Cu \\}hile raising the amount of Zn may cause an excess amount of /3 phase to 
appear as suggested by Comparative Sample No. 7 of the Oishi DecL. Likewise, raising the 
hot extmsion tenjiperature to about SOCC can create an excessive amount of 0 phase as well. 

To empl^asize, JP'429 does not teach, or even suggest, that the total phase area 

j 

comprises ''not more than 5% of a iS phase" as recited in claims 1-14. In fact, JP'429 is 
completely silert regarding metal phase construction; therefore, this reference also cannot 
teach, or even suggest, a metal phase construction that also includes "at least one phase 
selected from tie group consisting of a 7 phase, a k phase, and a /x phase" as recited in 
claims 1-14 of the present invention. 

Other differences between the teachings of JP'429 and the presently claimed 
invention are follows. JP'429 teaches that Si is added for the purpose of forming 
intermetallic coripounds with Mtl The reference teaches that the addition of Si in excess of 
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3% lowers the Yorkability of the alloy and is undesirable. On the other hand, the metal 
alloys in accordance with the present invention include about 2.5 to 4.5%, by weight, of 
silicon, which e^cceeds the 3% limit taught by JP'429. The presently claimed amounts of 
silicon are recited in order to encourage the formation of sufficient 7 phase to secure 
industrially satisfactory machinability (See above-captioned specification, page 5, lines 7- 



11). 



JP'429 a so teaches, in examples 7-23 of Table 1, that the amount of Mn added to the 



alloy must great 
produce the Mn 



y exceed the amount of Si because the Mn is consumed by Si in order to 

Si intermetal lie compounds. JP'429, Table 1. Good machinability of such 

j 

prior art alloys cannot be obtained without the addition of lead. According to the Cu-Zn(Pb) 
alloy recited in claim 7 of the present invention, when Si, Mn and Ni are included in the 
composition, it ijs required that rhe ratin of Si/Mn must nnt hf^ le.s^; rhan 0 7, On the other 

hand, the exampjes shown in Table 1 of the JP'429 Document teach that the ratio of Si/Mn is 

i 

not mnrp fhanlo <SR These differences in the Si/Mn ratio are significant. There is no 

i 

overlap of these ranges between the claimed invention and the prior art. 
The TP'7'^in ncliment 



JP'733 tfeaches a "manufacture of copper alloy and copper alloy material for 
radiator plate/* t^hich is a Cu-Zn-Sn alloy that can form cold rolled sheets. The copper 
alloy material taught by JP'733 necessarily includes tin. As discussed above, tin is not an 
element of claims 1-11, and the addition of tin would materially affect the basic and novel 
the compositions recited in claims I- 11. Her?., 190U.S.P.Q, at463. See 
Table 9 of the inlstant application, and paragraphs 3 1 to 33 of the Oishi Decl. 

In additiDn, only Example 13 in Table 1 of JP'733 even includes Pb, whereas each 



characteristics 0 
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;ordance with the present invention requires "0.02 to 0.4 percent, by 
The JP'733 alloy of Example 13 contains only 0.01% Pb, which is a 
trace amoimt falling outside the amount of lead claimed in the present invention. 
Therefore, JP'7^3 does not teach, or even suggest, a free-cutting copper alloy that includes 
"0.02 to 0.4 percjent, by weight, of lead" as recited in claims 1-14. 

JP'733 also does not teach, or even suggest, that the total phase area comprises "not 

i 

more than 5% o^a jS phase" as recited in claims 1-14. In fact, JP*733 is completely silent 
regarding metal jphase construction; therefore, this reference also does not teach, or even 
suggest, the met^l phase construction that includes "at least one phase selected from the 
croup consisting of a 7 phase, a k phase, and a fi phase" as recited in claims 1-14. 

Some ot^er differences include that JP'733 teaches silicon as an elective element 
ranging betweerii 0. 1% to 3%, although the maximum silicon content in the examples of 



JP'733, Table 1 



is 1%. Also, those skilled in the art would realize that all of the alloys of 



Table 1 would njianifest a metal phase construction that is solely made up of the Of phase, 

i 

which would haVe extremely low machinability. 



The Singh 

The Sin^h Patent teaches "plumbing fixtures and fittings employing copper- 
bismuth casting alloys" having an extremely wide range of compositions. Copper, misch 
metal and bismiith are all required elements (See Singh Patent, col. 3, Table). In preferred 
embodiments, ti n, zinc and nickel are also required elements (Singh Patent, col. 4, lines 
1 7-22). Silicon, on the other hand, appears to be an elective element (See Singh Patent, 
col. 3, Table). l \ these respects, the metal alloys taught by the Singh Patent appear 
fundamentally different from the Cu-Zn(Pb) alloys of the present invention. 
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ih Patent cannot teach free-cutting copper alloys in accordance with the 
present inventic n because the Singh Patent teaches metal alloys that always include misch 
metal and bisni^th. The nniisch metal is added to refine the grain and to improve the 
uniform distribiition of bismuth, and lubricity throughout the metal alloy (Singh Patent, 
col. 2, lines 55-65). As shown in Figures 1 to 3 of the Singh Patent, such a uniform 
lubricious Cu-B|i metal alloy would have a uniform a phase matrix. As taught in Figures 
4 to 6 of the Siqgh Patent, the addition of both bismuth and misch metal to a Cu-Zn metal 



alloy materially 
line 9). 



alters the grain structure of the alloy (Singh Patent, col. 7, line 60 to col. 8, 



The conibination of misch metal and bismuth is not an element of the claimed 

j 

invention as reoited in claims 1-11. The Singh Patent teaches that the addition of both 
misch metal an(| bismuth would materially affect the basic and novel grain structure and 

phase characteristics of Cu-Zn compositions such as those recited in claims 1-11. Hecz, 190 

i 

U.S.P.Q. at 463i Therefore, the scope of claims 1-1 1 would reasonably exclude the 
combination of bismuth and misch metal from the claimed metal composition. 

Another significant deficiency of the Singh Patent is that it cannot teach a metal 
alloy composition having the total phase area comprised of "not more than 5% of a (3 phase" 
with the metal phase constmction including "at least one phase selected from the group 
consisting of a vphase, a k phase, and a /x phase" as recited in claims 1-14. In fact, the 
Singh Patent teaches copper-bismuth-misch metal alloys having a metal phase construction 
comprised solely of the a phase as shown in Figures 1 to 6. Bismuth tends to form course 
granules as shown in Figures 1 and 2, and tends to make metal alloys brittle (Singh Patent, 
col. 2, lines 6-17). Figures 4 to 6 show that the addition of misch metal only makes the 
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ine granules small. There is no evidence that j3, y. or ii phases are 
present in the copper-bismuth-misch metal alloys taught by the Singh Patent. 

Those stilled in the art would realize that the Singh Patent teaches adding misch 

i 

metal in order t^ provide Cu-Bi alloys with good machinability. Specifically, bismuth is 
relatively insolijble and does not form a solid solution in the copper alloys. Instead, 
bismuth precipitates as pure globules, and is similar to lead in this regard (Singh Patent, 
col. 1, lines 21-^8, and col. 2, lines 11-17). The addition of misch metal keeps the 
crystalline cons ruction of bismuth minute and fine. On the other hand, the present 

invention does iiiot substitute one crystalline forming element for another, as is the 

i 

technique used \>y Singh to achieve improved machinability. The present invention 

1 

i 

improves machinability of the alloy through a completely different mechanism, which is 

j 

by manipulating the formation of various phases in the metal phase construction. 



The WOMOS nnriimenr 



WO' 109 teaches a "copper alloy for electronic devices" that pertains to a field 



unrelated to the 
supply/drainage 



field of making alloys for manufacturing water faucets, water 

metal fittings and valves, and other similar components of water supply 



lines. There is ttio reason to believe that the copper alloys provided by WO' 105 would be 
useful for these [purposes. The relevance of this fact is that WO' 105 teaches copper alloys 
having poor machinability, and not free-cutting copper alloys made in accordance with the 
present inventior 

Specific illy, WOM05 teaches Cu-2n alloys that must include copper and zinc (See 
WO' 105, Abstract). Silicon is an elective element, whose content is limited to 3% 
maximum by w ;ight, although the examples include only up to 1.5% silicon by weight. In 
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addition, tin appears to be included in the preferred enabodiments taught by WO' 105 (See 
WO* 105, Abstract). Lead appears to be an optional element in the metal alloys taught by 
WOM05 (See \^O'105, Abstract). In these respects, the Cu-Zn metal alloys taught by 
WO' 105 appear fundamentally different from the Cu-Zn(Pb) alloys of the present 
invention because the WO' 105 Document teaches Cu-Zn metal alloys that include tin, 
generally do not contain Pb, and include lower amounts of silicon than the 2.0 to 4.0 
percent, by weight, of silicon recited in the present claims. 

Another significant deficiency of WO' 105 is that it cannot teach a metal alloy 
composition hayng the total phase area comprised of "not more than 5% of a phase" with 
the metal phase construction including "at least one phase selected from the group 
consisting of a ')[ phase, a k phase, and a fi phase" as recited in claims 1-14. All of the 
alloys shown in jthe examples of WO' 105 would have a single phase (i.e., an a phase). 
There is nothind in the reference to teach, or even to suggest, that jS, y, k, or /a phases are 
present in the copper-zinc metal alloys taught by WO' 105. As a result, WO' 105 teaches 
only alloys withlpoor machinability, and not free-cutting copper alloys in accordance with 
claims 1-14 of tpe present application. 

The. TP^m^ nnrfnmf^nt 



JP'036 
wherein the 
and silicon and 
and Table 1, s 



copoer 



tpches a "copper alloy having superior wear and corrosion resistance" 
alloy consists of copper, zinc, phosphorous, tin, aluminum, manganese 
usable for mechanical parts and hydraulic parts (See JP'036, Abstract, 
an(iples 7-23). The teachings of JP'036 are similar to those of the teachings 
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of JP'429, excef t that the alloys of JP'036 generally do not include lead. Only sample 17 
in the JP'036 document is shown to contain lead, which is in an amount of 0.1% by 
weight. 

It is note[i that JP'429, which shares a common inventor with JP'036, refers to the 

t 
1 

JP'036 documejift. Specifically, JP'429 mentions that the higher Pb contents of the Cu-Zn- 

i 

Sn-Pb samples i|i Table I of the JP'429 reference have superior machinability to the alloys 

I 

disclosed in the lrP'036 reference. Because JP'429 teaches that the Cu-Zn-Sn-Pb alloys 

taught therein dijd not have acceptable machinability until lead content was 1 .0% by 

weight, the Cu-Zn-Sn(Pb) alloy (i.e., sample 1 7) taught by JP'036 does not have good 

machinability by the author's own admission. 

The Cu-^n-Sn(Pb) alloy shown in sample 17 of Table 1 of JP'036 includes lead, 

but at a percentage by weight of only 0. 1%. Based upon the similarities between sample 

13 in the JP'429 document and sample 17 of the JP'036 document, and the teachings of 
! 

JP'429 regarding the improved machinability characteristics of the metal alloys in the 

j 

JP'429 referenc^ over the alloys of the JP'036 reference, the machinability of sample 13 is 

I 

not good based tpn the author's own admission. 



Thus, onithe basis of the combined teachings of the JP'429 and JP'036 references, 

i 

it is unlikely that a person of ordinary skill in the art could arrive at the free-cutting copper 



alloys of claims 



In the present application, none of claims l-l 1 recite tin as an ingredient. Tin would 



materially affect 



machinability, condition of chippings produced, and corrosion resistance, of the Cu-Zn(Pb) 



alloys recited in 
of the Oishi Dec 



I-I4 from the teachings of JPM29 and JP'036. 



the basic and novel characteristics of impact resistance, and probably also 



claims 1-1 1. See Table 9 of the present application, and paragraphs 3 1 to 33 
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The teacjhings of the JP'036 document share many of the same deficiencies as those 

j 

of the JP'429 djocument. Specifically, neither reference teaches, nor suggests, the cridcal 
nature of the mjtal phase construction recited in claims 1-14. Each of claims 1-14 recite that 

i 

the total phase area comprises **not more than 5% of a phase," which is a critical limitation 

i 

of metal phase cpnstruction as supported by the attached Oishi Dec!. 

I 

I 

The various constraints on the metal compositions of the metal alloys recited in 
claims 1-14 relates to preserving the claimed limitation that the percentage of /3 phase must 
not exceed the specified amount. The only Cu-Zn(Pb) alloy taught by JP'036 is Example 17 
in Table 1, whigh has a Zn content of 35% by weight so the Cu content must be less than 
JP'036 is completely silent regarding metal phase construction; however, 
6 and Comparative Sample No. 7 of Table I of the Oishi Decl. suggest that 

as copper content drops below 69% by weight, an excessive amount of 0 phase is fomtied. 

j 

Therefore, fromlthe data in Table I of the Oishi Decl. and from the Zn content of 35% by 

i 

weight taught bjf Example 1 7 of the JP'036 document, one can reasonably infer that, in view 

i 

of the relatively jlow Cu content and relatively high Zn content of Example 17, there is a low 

i 

likelihood that ; JP'036 teaches a Cu-Zn(Pb) alloy having the claimed metal phase 

I 

construction. In other words, JP'036 also does not teach, or even suggest, the metal phase 
construction tha; includes "not-more than 5% nf a phase'' and " at ]eta^\ nne. phage sftlprfeH 
from rhr. gronp r onsisting ofjijy-phase, a k phase, and a /i. phase" as recited in claims 1-14. 



65% by weight 
Samples Nos. 5, 



In view 
references discu 
showing of obviousness 



of the multiple and severe deficiencies of the teachings of the prior art 
5sed above, it appears the Examiner has not established even a prima fanie 
against the claims of the present invention. Rather, it appears the 



PAGE 20/53 « RCVD AT 6/16/2004 3:17:06 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-3/24 • DNI8:2731244 « CSID:703 97B 7429 • DURATION (mm-ss): 19-58 



06/16/04 15:24 FAX 703 979 7429 



GRIFFIN AND SZIPL PC 



@021 



Serial No. 09/98(3,029 
SUGI0085 



Page 16 



Examiner focused on the "gist" of the invention, which the Federal Circuit has ruled is 

i 

improper. VaQ-fr;ith Tnr V Mi^hnrirar ^ 19 U-S.P.Q.2d 1111,1118 (Fed. Cir. 1991). 



Specifically, the prior art of record fails to teach, or even suggest, the metal phase 
construction rec ted in claims 1-14 of the present invention. The prior art can be succinctly 
summarized as follows: 

(a) The|Nakashima Patent, the closest prior art, focuses on copper-zinc metal alloys 
that are very haid and have poor machinability. Nakashima teaches one Cu-Zn(Pb) alloy as 
Example D in 'jable 1 of the Nakashima Patent. However, Nakashima's Cu-Zn(Pb) alloy 
has a Hardness ^lockwell B value of 95 and a metal phase construction that comprises solely 
a (3 phase as (^escribed in Nakashima, Table 1. The 100% |S phase construction of 
Nakashima's Ejjample D alloy, which corresponds to Comparative Sample No. 4 of Table I 
of the Olshi DeqL, is very different from the alloys of the present invention, which require a 
metal phase construction comprising "not more than 5% of a i3 phase, and 5-70% of the total 
phase area is pre vided by at least one phase selected from the group consisting of a yphase, a 

K phase, and a ^{phase" as recited in claims 1-14. 

I 

(b) JP'^29 teaches a Cu-Zn-Sn-Pb alloy that contains too much lead, and does not 

1 

teach a free-cutting copper alloy having "0.02 to 0.4%, by weight, of lead" and a metal phase 
construction corfiprising "not more than 5% of a jS phase, and 5-70% of the total phase area is 
provided by at h^t one phase selected from the group consisting of a 7 phase, a k phase, and 
a ft phase" as rec ited in claims 1-14. 

(c) JP'733 teaches Cu-Zn-Sn alloys, and in Example 13 a trace of Pb (i.e., 0.01% of 
lead) is added. [However, JP'733 does not teach a free-cutting copper alloy having "0.02 to 
0.4%, by weight, of lead" and a metal phase construction comprising "not more than 5% of a 
0 phase, and 5-70% of the total phase area is provided by at least one phase selected from the 
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group consisting of a yphase, a k phase, and a fi phase'' as recited in claims 1-14. 

(d) The Singh Patent teaches Cu-Bi-misch metal alloys having a metal phase 
construction consisting of only an o; phase as shown in Figures I to 3. Therefore, the Singh 
Patent cannot tsach, or even suggest, a free-cutting copper alloy having a metal phase 
construction coriprising "not more than 5% of a /? phase, and 5-70% of the total phase area is 
provided by at least one phase selected from the group consisting of a 7 phase, a K phase, and 
a fi phase" as retited in claims 1-14. 

(e) WO 405 teaches various Cu-Zn alloys with various other elements added. The 
alloys shown inlall of the examples of WO' 105 would have a single a phase. WO'105 does 
not teach, or even suggest, a free-cutting copper alloy having a metal phase construction 

comprising "not more than 5% of a )3 phase, and 5-70% of the total phase area is provided by 

1 

at least one pha^e selected from the group consisting of a 7 phase, a k phase, and a fi phase" 
as recited in claims 1-14. 

(0 iP'036 teaches Cu-Zn-Sn alloys that include multiple other elements as well 

j 

JP'036 teaches jonly one Cu-Zn-Sn(Pb) alloy in Example 17, and this alloy has such a higji 
Zn content that |t cannot have "69 to 79 percent, by weight, of copper" as recited in claims 1- 
14. Furthermoije, JP'036 is completely silent with respect metal phase construction and the 
Cu-Zn-Sn(Pb) slloy of Example 17, having an insufficient amount of Cu, is unlikely to have 
a metal phase construction with '*not more than 5% of a /3 phase, and 5-70% of the total 
phase area is provided by at least one phase selected from the group consisting of a 7 phase, a 
K phase, and a /u phase" as recited in claims 1-14. 

none of the prinr art rftferenceR tearhftf;, nr even siig gRRfs^ a frfip-nitting 



Clearly, 

cnpper alloy in 



arcorHanre with th(- prp<:pnt invf^nfion that hag "not mnre than S% nf a /9 



% of thP! fnfal pha se area id provided hy at leaj^t one phaj;e <ge!ected from rhfi 
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grniip rnn<:iQrinjg oFa ^phaqpt a if phflse^ anH a /f pha<;p'' a*; rpriffvl in rlaimg 1-14 Therefore, 

1 

the Examiner failed to establish a prima farip case of obviousness because the scope and 

i . 

content of the pjrior art does not teach, or even suggest, the claimed metal phase construction 
of the Cu-Zn(Pb) alloy of the present invention. 

The E)|aminer argues that "[sjince the instant Cu-Zn alloy compositions are 

overlapped by ^he cited references.., the phases distribution as recited in the instant claims 

j 

would have [bepn] inherently possessed by the teachings of the cited references" and cited In 
^P^Ha 15 U.:S.P.Q.2d 1655, 1658 (Fed. Cir. 1990) and Tn rp, Re^t 195 U.S.P.Q, 430, 433 

i 

(C.C.P.A. 1977) in support of this position (Office Action, dated October 9, 2003, page 4, 
lines 4-11). However, the references themselves do not support the inherency argument 
factually, and the caselaw also does not support the inferences as a matter of law. 

Specificjally, in Spada, the court ruled that discovery of a new property for a polymer 

i 

anticipated by |he prior art U.S. Patent to Smith did not overcome anticipation under 35 

U.S.C. § 102. j Spada, 15 LJ.S.P.Q.2d at 1658. However, in the present circumstance, no 

i 

prima Facie cas^ of anticipation under 35 U.S.C. § 102 stands against the present claims. In 
addition, metal phase constmction is a structure and state, not a property. As evident from 
Exhibits A to D provided in support of the Oishi Declaration, metal phase defines the 
physical structure of the metal composition. Metal phase state is not a "property." It is a 
structure or statp and is specifically claimed. Therefore, ^paHa does not apply. 

[n Rest, the court held that the prior art U.S. Patent to Hansford taught all of the 
claimed featuR S of a process for producing hydrothermally stable zeolite compositions 
except for the * expressed rate of cooling." Best, 195 U.S.P.Q. at 432. The court ruled that 
inherent to the Hansford Patent was the presumption that a rate of cooling typically used in 
the laboratory would produce the zeolite composition, and that the inventor could have 
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overcome this jjresumption of inherency by showing that typical rates of cooling did not 

I 

produce the desired zeolite composition. Best, 195 U.S.P.Q. at 432-3. 

j 

The cas^law established in Best does not apply to the present case because the 

Nakashima Pateht Hnes nnt reach rhe compnsitinns anH meral phase rnnsfnirHnns recited by 

claims 1-14 of the present invention. Specifically, only Example D in Table 1 of the 
Nakashima Patejit is even a Cu-Zn(Pb) alloy, and it has a metal phase construction consisting 
solely of 0 phass as described in Table 1 of the Nakashima Patent, and as confirmed by the 
the Oishi Decl. (See Table I on page 19, Comparative Sample No. 4). 
More generally, the applicable standard for inherency is that it must flow as the 
natural result ol' the teachings of the reference. Inherency rannnt het ^gfahliRhpH hy mprp. 
prohahility nr {inssihility nlone, rnntinftnrfll Tnn Cn J]RA Tnr v Mongflnto r.n^ 20 



data compiled ir 



U.S.P.Q.2d 174)6, 1749 (Fed. Cir. 1991). In view of this standard, it is noted that the 
Nakashima Patent explicitly teaches a Cu-Zn(Pb) alloy that HneR nnt havp the metal phase 
construction as required by claims 1-14 of the present invention. In addition, the Singh 
Patent teaches C'u-Bi-misch metal alloys having solely an a phase construction. Similarly, 
Comparative Sa|nples Nos. 1, 2, 3, 4, 7, 8.1, 8.2 and 9.1 listed in Table I on page 19 of the 
Oishi Decl. all jlemonstrate that Cu-Zn(Pb) alloys do not inherently have the metal phase 
construction recited in claims 1-14 of the present invention. In view of these facts, some 
derived directly from the prior art and some ascertained by experiment, it is established that 
Cu-Zn(Pb) allo^^ having compositions overlapping those of claims 1-14 do not inherently 
have the claimed metal phase construction. 
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Even though the Examiner has failed to establish a proper prima facie case of 
obviousness as shown above. Applicant submits herewith additional experimental 
evidence in the Dishi Decl, filed concurrently herewith, to show (a) the criticality of the 
metal composition (i.e., the copper and zinc content) with respect to the metal phase 

construction, (bjf the relationship between the hot extrusion temperature and formation of 

1 

the metal phase jconstruction, and (c) the superior properties of the Cu-Zn(Pb) alloys of the 
present inventidn over alloys of the Nakashima Patent, which the Examiner has 
acknowledged represents the closest prior art (See Examiner Interview Summary, dated 
December 16, 2003). 

First, as shown by Samples Nos. 5 and 6 in Table 1 on page 19 of the Oishi Decl., 
which represent! alloys in accordance with claims 1 and 13 of the present invention, 
decreasing the cjopper content and increasing the zinc content critically affects the metal 
phase construction and can result in a Cu-Zn(Pb) alloy, such as Comparative Sample No. 
7. The metal aljoy of Comparative Sample No. 7 is not a metal alloy in accordance with 

the present invejition because it includes 10% jS phase. As also shown in Table I of the 

j 

Oishi Decl., Cojnparative Sample No. 7 requires a greater cutting force, has an 
unacceptably poor resistance to corrosion, and produces the undesirable spiral arc cuttings 



when machined 
metal phase cor 
Second. 



. Thus, the criticality of the amount of copper and zinc with respect to the 
struction has been shown by the data in Table I of the Oishi Decl 
as shown by Sample No. 6, and Comparative Samples Nos. 9. 1 and 9,2, in 
Table I of the Olishi Dec)., changing the hot extrusion temperature affects metal phase 
construction formation of Cu-Zn(Pb) alloys. Specifically, hot working temperatures for 
Cu-Zn(Pb) alloys of the prior art are generally in the range eSCC to SSO'C (See Section 
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No. 18 of the Oishi Declaration). However, Comparative Sample No. 9.1, formed by hot 
extrusion of a Cu-Zn(Pb) ingot having the same metal composition as Sample No. 6 and 
Comparative Sample No. 9.2, is not a metal alloy in accordance with the present invention 
because it includes 10% 0 phase. As shown in Table I of the Oishi DecL, Comparative 
Sample No. 9.1 requires a greater cutting force, has an unacceptably poor resistance to 
corrosion, and pjroduces the undesirable spiral arc cuttings when machined. On the other 
hand. Sample No. 6 and Comparative Sample No. 9.2 are Cu-Zn(Pb) alloys made in 
accordance witK the present invention and these alloys manifest lower required cutting 
forces, have sigiiificantly better corrosion resistance than Comparative Sample No. 9.1, 
and produce the desired cuttings when machined. 

Third, metal alloy Samples Nos. 5 and 6, which represent the present invention, 
were significantly superior to Comparative Samples Nos. 1 to 4, which represent or 
approximate the metal alloys of the Nakashima Patent, as shown by the comparative data 
in Table I on page 19 of the Oishi Decl. Specifically, Samples Nos. 5 and 6 required 
substantially less cutting force than the hard alloys of Comparative Samples Nos. 1 to 4, by 
a factor of almost 2. In addition, the cutting tests showed that only Samples Nos. 5 and 6 
produced the dejsired metal cuttings when machined, whereas Comparative Samples Nos. 1 
to 4 produced sg)iral winding cuttings that are not easy to recycle and that can damage the 
cutting tool. 



Conduisinn 

The reje 
none of the six 
each other, a frde 



:tion under 35 U.S.C. § 103 is untenable and must be withdrawn because 
)rior art references teach, or suggest, either alone or in combination with 
cutting copper alloy that includes "not more than 5% of a /3 phase, and 5- 
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phase area is provided by at least one phase selected from the group 
consisting of a 'j'phase, a k phase, and a fi phase" as recited in claims 1-14. In addition. 
Applicant has sjiown that the prior art of record, and experimental evidence filed with the 
Oishi Decl., establish that the claimed metal phase construction is not inherent to Cu- 
Zn(Pb) alloys ir| general, but is a feature of the Cu-Zn(Pb) alloys made in accordance with 
the present invqition. Lastly, Applicant has provided experimental evidence that shows 
(a) the criticalit^^ of copper and zinc content on 0 phase formation, (b) the relationship 
between hot extrusion temperature and j3 phase formation, and (c) the superior and 
unexpected improvements in required cutting force and the condition of cuttings produced 

i 

during cutting df Cu-Zn(Pb) alloys of the present invention over the Cu-Zn(Pb) alloy 
taught by the Nakashima Patent, and comparative samples even closer to the present 
invention than tbe Nakashima Patent. 

For the above reasons, the rejections of record should be reconsidered and 
withdrawn and ^he claims allowed. 

! 

Questiofis are welcomed by the below signed attorney for the Applicant. 

Respectfully submitted, 
GRIFFIN & SZIPL, PC 



GRIFFIN & SZpL, PC 
Suite PH-1 

2300 Ninth Strelet, South 
Arlington, VA [22204 



Telephone: (70! 
Facsimile: (703 
Customer No.: ! 



) 979-5700 
979-7429 
14203 



Joerg-Uwe Si 
Reg. No. 3 1,799 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



apt^lication of: 
OISHI 
09/983,029 
October 22, 2001 



In re 

Keiichiri) 
Serial 
Filed 

For: CO^>PER/zrNC 



Atty. Docket No.: SUGI0085 
Confirmation No.: 8194 



Group Art Unit: 1742 



Examiner: SIKYINIP 



ALLOYS HAVING 
LOW LEVELS OF LEAD AND GOOD 
MA CHIN ABILITY 



Commissioner for Patents 

P.O. Bo c 1450 

Alexantjria, VA 22313-1450 

Sir i 



1 . 4 Keiichiro OISHI, state that I am an expert in the field of metal alloy research and 
developijnent. Specifically, I am the head of the Research and Development Center at Sambo 
Copper Alloy Co., Ltd., 8-374, Sambo-cho, Sakai-shi, Osaka, Japan, 590-0906 (hereafter, the 
"Sambo R&D Center"). 



2. I am familiar with the above captioned application and claims. In this declaration, I 

> 

submit dxperimental evidence demonstrating the superior and unexpected properties achieved 
by the free-cutting copper alloys in accordance with the present invention, as defined by claims 
1-14 of ihe above captioned patent application, over the closest prior art, and to provide my 
testimor y regarding the effects of metal phase on the characteristics of metal alloys. Metal 
alloys made in accordance with the present invention are intended for use in manufacturing 
water fa jcets, water supply/drainage metal fittings and valves, and like components for water 



supply I 



nes, and therefore must have excellent machinability characteristics. 
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3. the following experimental results are the product of tests lead by me and conducted 
under my supervision at the Sambo R&D Center from December 2003 to January 2004. 



4. the present experiment consisted of comparing metal alloy Comparative Samples No, 
1 to No. j4 (corresponding to or approximating the prior art with modifications as discussed 
below) vl^ith Samples Nos. 5 and 6 (present invention), and Sample No. 7 (modified alloy). 
See Table I attached hereto. Comparative Samples Nos. 8.1, 8.2, 9.1 and 9.2 were tested to 
demonstrate the effect of subjecting metal alloy compositions to hot extrusion temperatures at 
the uppejr and lower working temperature limits for Cu-Zn(Pb) alloys. 



Sampleit 



Morieling NakashimaVi: Allny<f 



5 . The closest prior art to the metal alloys in accordance with claims I - 1 4 o f the present 

inventio^ is believed to be the Cu-Zn alloys of Examples A through C. and the Cu-Zn(Pb) 

j 

alloy of Example D, shown in Table 1 of U.S. Patent 5,582,281 (hereafter, the "Nakashima 
Patent"). However, these alloys of Examples A through D are relatively hard, poorly 
machinable metals, having Hardness Rockwell B values of more than 80, and are intended for 
use to mace sliding members for a vehicle transmission (See Abstract of Nakashima Patent). 



6. 
the 

through 



the< 



o f the N< kashima 



corresponding Cu-Zn(Pb) alloys of Comparative Samples No. 1 to No. 3 used in 
prescjnt experiment have almost the same compositions as the Cu-Zn alloys of Examples A 
of Table 1 of the Nakashima Patent. However, because Pb content greatly affects 
machina^ility, 0,2% of Pb was added by weight to the compositions of Examples A through C 
Patent to provide metal alloy compositions for Comparative Samples No. I 
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j 

to No. 3 \j^th enhanced machinability characteristics. Without the addition of some Pb, those 

i 

i 

skilled injthe art would expect that these metal alloy compositions taught by the Nakashima 

i 

Patent, having Hardness Rockwell B values of 80 or more, would have exceptionally poor 
machinahjility characteristics. In general, as the hardness of a metal increases, the 
machinabhlity tends to decrease. However, the k, 7 and fX phases formed in copper alloys of 
die preseifit invention work to improve machinability even for hard metals. Consequently* 
while soriie of the copper alloys made in accordance with the present invention have 
maximunh Hardness Rockwell B values of about 95, these metals still have superior 
machinahjility as a result of the claimed combination of phases. 

7, T^ius, I believe that the addition of lead in small amounts was a reasonable 

! 

modifica^on of the exact Cu-Zn compositions taught by the Nakashima Patent, and results in 
comparison alloys that are closer to the present invention than those cited in the prior art of the 
Nakashima Patent. In other words, Comparative Samples Nos. 1 to 3 are experimental alloys 
created td more closely approximate, or model, the Cu-Zn(Pb) alloys of the present invention 
than wou d be achieved by comparing the unmodified Cu-Zn alloys of the Nakashima Patent. 



8. On 
the Cu-Zrt(Pb) 
error. 



broad first 



the other hand, the Cu-Zn(Pb) alloy of Comparative Sample No. 4 corresponds to 
alloy of Example 4 of the Nakashima Patent within acceptable experimental 



S4mples No. 5 and No. 6 are free-cutting copper alloys made in accordance with the 
embodiment of the present invention, which is recited in original claim 1 and 
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covered by the scope of original claim 13. Samples Nos. 5 and 6 are Cu-Zn(Pb) metal alloys 
having psrcentages of )8 phase that are extremely small (i.e., about 1% and 4%, respectively). 
These alloys each have 0. 15% of Pb by weight. 

Cnmpaijative Sample IVOi 7 



1 0. Comparative Sample No. 7 is a free-cutting copper alloy similar to those of Samples 
Nos. 5 ai|id 6, except that the percentage of jS phase is 10% of the metal phase construction. 
Comparative Sample No. 7 is included to demonstrate the undesirable effect on the state of 

chipping and corrosion resistance when jS phase is present in excess of 5%. Comparative 

\ 

Sample l^fo. 7 is an alloy containing 0.15% of Pb by weight. 

1 1 . $ample Nos. 1 to 7 were formed as described at paragraph [0050] of the above- 

. i . . 

captioneji specification. Specifically, Samples Nos. I to 7 were formed as round bars having 
circular (fross-section with an outside diameter of 15 mm, with the compositions and metal 
phase co(istructs given in Table I, by heating cylindrical ingots of 100 mm in outside diameter 
and 150 ran in length to 750''C and hot-extruding the same. The cylindrical ingots had the 
compositions given in Table I attached hereto. 



: used 



12. 

Compar4t 
were 
Nos. 8.1 
respecti 
have the 



(fomparative Samples Nos. 8.1 and 8.2 have the same metal alloy composition as 
ive Sample No. 4; therefore, cylindrical ingots of the same metal alloy composition 
to form Comparative Samples Nos. 4, 8.1 and 8.2. However, Comparative Samples 
and 8.2 were produced by heating the cylindrical ingots to 800°C and 650°C, 

; and hot extruding the same. Likewise, Comparative Samples Nos. 9. 1 and 9.2 
same metal alloy composition as Sample No. 6 (present invention); therefore. 



vely. 
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cylindrical ingots of the same metal alloy composition were used to fomi Samples Nos. 6, 9. 1 



However, Comparative Samples Nos. 9. 1 and 9.2 were produced by heating the 



cylindritpal ingots to 800°C and 650®C, respectively^ and hot extruding the same. 

I 
i 

i 

ThP rilling Tp^f^ 

13. (putting tests were then carried out on each sample in accordance with the technique 
described in paragr^h [0052] of the present specification. Specifically, each sample was cut 
on its circumferential surface using (i) a lathe provided writh a point nose straight tool at a rake 
angle of - 8 degrees, (ii) at a cutting rate of 50 meters/min, (iii) to a cutting depth of 1.5 mm, 
and (iv) at a feed rate of 0.1 1 mm/rev. The cutting tests allowed evaluation and comparison of 
the various samples on the basis of (a) cutting force, (b) condition of chippings, and (c) the cut 
surface (Condition. 

14. ^ignals from a three-component dynamometer mounted on the point nose straight tool 
were coijiverted into electric voltage signals, which were then converted into cutting resistance. 

While cjutting resistance is the sum of three component forces (i.e., cutting force, feed force, 

i 

and thrubt force), the feed force and thrust force are negligible under the conditions of the 
present oxperiments so the cutting resistance is approximately equal to the cutting force. The 
results of the measurements of cutting resistance are provided in Table I, attached hereto, 

Evaliiafton nf rhlpping^ 



15. 

with the 
present 



(phippings from the cutting test were collected, examined and classified in accordance 
four forms (A) to (D) shown in Figure 1, and described in paragraph [0053], of the 
Application. Specifically, the chippings were classified as follows: (A) fine needle. 
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represented as "o;" (B) best chippings, represented as (C) spiral arc, represented as **A;" 
and (D) ^iral windings, represented as "x" in Table 1. The desired chippings are the "best 

i 

chippings." The disadvantages of the fine needle, spiral arc, and spiral windings chipping 
forms ar^ discussed in paragraph [0053] of the present specification. The results of evaluating 
the condition of the chippings are provided in Table I. 



Cut Suijrace rnnrfi'tinn F.valnatinn 

j 

1 6, ^^he surface condition of the cut metal surface was also evaluated after cutting to 

I 

determii^e the maximum roughness (Rmax), which is a commonly used standard in the art for 

measuritig surface roughness as described in paragraph [0054] of the present specification. 

j 

Specifically, alloys with an Rmax < 10 microns are generally considered to have excellent 
machina|)ility (represented by "o" in Table 1), whereas alloys with an Rmax in the range 10 
microns ^ Rmax < 15 microns are generally considered to be industrially acceptable 
(represer|ted by "A" in Table I), and alloys with an Rmax ^ 15 microns are generally judged to 
have pocjr machinability (represented by "x'' in Table I). The results of the determination of 
the cut sijirface state for each sample are provided in Table I. 

i 

De-zinp-ing Pnrrosinn T^^t 



1 7. ^ample Nos. 5, 6, 7, 9. 1 and 9.2 were also subjected to the de-zinc-ing corrosion test in 
accordanbe with the "ISO 6509'* method, which is a standard test in the art described in 

n [0061] of the present specification. Specifically, each one of these samples was 



paragrap 



embedded in a phenolic resin in such a way so that the exposed sample surface is 
perpendi :ular to the extrusion direction of the sample. The surface of the sample was then 
polished with emery paper No. 1200, and then ultra-sonic washed in pure water and dried. 
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After th^s initial preparation, each prepared sample was dipped in a 12.7 g/l aqueous solution 
of cuprij chloride dihydrate (CuCb • 2 H2O) 1% and left standing for 24 hours at 75°C. Each 
dipped Sample was then taken out of the aqueous solution and the maximum depth of de-zinc- 
ing corrosion was then measured. The results of the de-zinc-ing corrosion test are provided in 
Table I, 



Backgrfiimd Discussion 



1 8. Before discussing the data provided in Table I, I will discuss the following background 
information for the record. First, the amount and kind of metal phase construction forming 
metal materials is affected (a) by the alloy composition, (b) by the processing/production 

conditiolis (i.e., the hot extrusion temperature) and (c) by the processing method. The data in 

] 

Table I ijrovides examples showing how independently both the hot working temperature and 

i 

the metai composition can affect the percentage amount of phase 0 as well as the percentages 

j 

of other jnetal phases that form the alloy. For example. Samples Nos. 5 and 6 and 

j 

Comparative Sample No. 7 show that when the processing conditions and the processing 
methodsjhave been determined, then a critical metal composition can be determined where the 



/3 phase 



19. 
three 
extrusion 
allows 
fonmatiofi 
skilled ir 



s formed as 5% or less of the total phase construction. 



other words, while the critical value of the jS phase (i.e.» 5% or less) is determined by 
parameters, which are (i) metal composition, (ii) processing conditions (i.e., the 

temperature), and (iii) the processing method, fixing two of these parameters (i)-(iii) 
the critical value of the third parameter to be determined that corresponds to the 
of the critical value of the phase (i.e., 13 phase is 5% or less). Consequently, those 
the art would realize that three parameters determine when the j8 phase will reach the 



fcr 
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critical vMuc and the jS phase critical value of 5% is not determined solely on the basis of 
metal composition alone. 

1 

20. ijhese examples also show how the machinability of the metal alloys is affected by 
changing the metal phase construction. For this experiment, the relative percentages of the 
various rietal phases (i.e., a, i3, 7, k, and /i) making up the metal phase construction (i.e., total 
phase area) for each Sample in Table I was estimated by examining a thin slice of each sample 
alloy unc er a microscope at a magnification of 200. A photograph showing the phase 
constmc^ion for each sample is attached as Exhibits A, B, C and wherein: A shows a metal 
phase cojistruction photograph for Comparative Samples Nos. 1 to 4; B shows a metal phase 
construction photograph for Samples Nos. 5, 6 and Comparative Sample No. 7; C shows a 
metal ph^se construction photograph for Comparative Samples Nos. 8.1 and 8.2; and D shows 
a metal pjhase construction photograph for Comparative Samples Nos. 9.1 and 9.2. The 
percental !e of each phase was estimated as the ratio of area containing a specific phase to the 
total areaj of metal surface examined (i.e., total phase area). 



2 1 . Second, generally speaking, the hot working temperature for Cu-Zn(Pb) alloys, such as 
firee-cuttifiig brass JIS Designation C3604, C3602 (Copper Development Association Inc. 
(CDA) Designation C36000) with Pb added, and of brass for molding JIS Designation C377 1 
(CDA Dtjsignation C377O0) with Pb added, is known to be about GSO^'C to SSO^'C. For this 
experiment. Comparative Samples Nos. 8. 1, 8,2, 9. 1 and 9.2 have been subjected to hot 
cxtrusior temperatures at the upper and lower temperature limits of the working range to 
demonstrate that not all temperatures in the working range cause the desired metal phase 
constructs to form. 
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I 



Tefit RpjjiiUs anri Disciiwinn 

i 

22. 4s shown in Table I, Comparative Samples No. I to No. 4, which were made to 
correspo id to metal alloys taught by the Nakashima Patent, but better approximate the present 
inventioiii, all manifest serious disadvantages compared to the Cu-Zn(Pb) metal alloys in 

accordance with the present invention as represented by Samples No. 5 and No. 6. 

i 

Specifically, the chippings collected and examined after cutting work was completed on each 
Comparative Sample Nos. 1 to 4 were the long and connected chippings of the spiral windings 

type eveiji though 0.2% Pb by weight had been added to some of these alloys. On the other 

i 

hand, the chippings collected and examined after cutting work was completed on each Sample 

Nos. 5 arid 6 of the present invention were of the best chipping type. As explained in the 

I 

1 

instant sifecification, in paragraph [0053], metal alloys such as provided by Comparative 
Samples INos. 1 to 4 are disadvantageous because spiral type chippings are generated during 
cutting uork, which are difficult to recover or recycle, and may get tangled with the cutting 
tool thereby damaging the cut metal surface and the tool. In contrast, metal alloys made in 
accordance with the present invention, as represented by Samples Nos. 5 and 6 according to 
the presejit invention, produce the desired *'best chippings," which can be efficiently recycled 
or recovered, and which are unlikely to damage the cut metal surface or the cutting tool. 



23. 
different 
art, and 



As 



shown in Table I attached hereto, the cut surface state was not qualitatively 
between the metal alloys of Comparative Samples Nos. 1 to 4 that model the prior 
metal alloys of Samples Nos. 5 and 6 made in accordance with the present 



the 



mventior 
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24. As shown in Table I, the cutting force required to cut metal alloys of Comparative 
Samples Nos. 1 to 4, which model the prior art, is extremely great and exceeds 200 N, which 
is about wice the cutting force required to cut the metal alloys of Samples Nos. 5 and 6 made 
in accon ance with the present invention. The extremely great cutting force needed to machine 
metal alby Samples Nos. 1 to 4 is also about twice the cutting force required to generally 
machine free cutting brasses containing about 3 % lead as supported in Table 33 of the instant 
specification (See cutting forces for Samples Nos. 13001, 13002 and 13003, which underwent 
the sam^ cutting test method as described in paragraph 1 1 above). Thus, the cutting force 
required (to machine Zn-Cu(Pb) alloys made in accordance with the present invention is on the 
order of ,00 N, which manifests a machinability property that is industrially acceptable and 
similar to that manifested by prior art Cu-Zn(Pb) alloys containing about 3 % Pb. On the other 
hand, the| Zn-Cu(Pb) alloys of Comparative Samples Nos, 1 to 4, 8. 1 and 8.2, which 

reasonably approximate the hard metal alloys taught by the Nakashima Patent, require cutting 

j 

forces th^t are industrially out of the question. Therefore, these alloys demonstrate 

i 

unsatisfa|:tory machinability for the purpose of manufacturing water faucets, water 
supply/diainage metal fittings and valves, and like components for water supply lines. 



Kfferfofi Varying F.Ytriisinn Tpmppratiiro nn .SampU Nn d 



25. 

Comparajt 
shown 
very high 
the state 



Furthermore, even when Cu-Zn(Pb) alloy having the same composition as 

ive Sample No. 4 is subjected to a different hot extmsion temperature, such as 
b| Comparative Samples Nos. 8.1 and 8.2, the 0 phase of the metal construct remains 
This phase behavior results in the observation that both the cutting resistance and 
f the chippings do not change for metal alloys having the same metal composition as 
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ComparJlive Sample No. 4 despite varying the hot extrusion temperature within the known 
woricing range for Cu-Zn(Pb) alloys. In other worck, in my opinion, it is reasonable to 
conclude bom the phase behavior of Comparative Samples Nos. 4, 8. 1 and 8.2 that the 
machina'jility of Comparative Samples Nos. 1 to 3 will not be improved by altering the hot 
extrusion temperature. 

26. Ii addition, the Cu-Zn(Pb) alloy Comparative Samples Nos. 1 to 4, 8.1 and 8.2 all 
produce ihe unacceptable spiral winding chippings when machined, whereas Samples Nos. 5 
and 6 ac^iording to the present invention each produce the desired *lDest chippings." Therefore, 
in my op;inion, it is reasonable to conclude that the production of unacceptable spiral winding 
chippings, when machining metal alloys made to have a composition similar to Comparative 
Samples 'Nos. 1 to 4, would be unaffected by changing the hot extrusion temperature. 



F.fferf off Varying fhp Tnpppr Cnnt^nt nn the Prpspnt Tnvpnrinn AUnyn 



27. The machinability properties of Samples Nos. 5 to 7 demonstrate other important 
characteiistics of Cu-Zn(Pb) metal alloys made in accordance with the present invention. 
Specifically, as the Cu content of a metal alloy made in accordance with Sample No. 5 is 
decrease* i while the Zn content is increased, the percentage of the /3 phase also increases as 
shown in Table I attached hereto. As the percentage of 0 phase increases, so too does the 
cutting force and the chippings tend to become more connected to each other. In fact, when 
the iff phase reaches 10%, as occurred with Comparative Sample No. 7, the cutting resistance 
observed during cutting had risen to 138 N, which is about 35% higher than the cutting force 
used to cjt generally free cutting brasses containing 3% Pb (i.e., See Samples Nos. 13001, 
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13002, 1{3003 from Table 33 of the instant specification). In addition, the character of the 

3 
\ 

chippin^s changes when a phase of 10% is observed. Specifically, once the 0 phase of the 
Cu-Zn(Pjb) metal alloy reaches 10% (i.e., exceeds about 5%) the chippings change fix>m the 
desired *|best chippings" to undesirable spiral arc chippings. 

28, Ip other words, the results for Samples Nos. 5-7 compiled in Table I show that, 



generally 



, as the amount of Cu is increased in the metal composition, the amount of phase 



formation decreases. In these examples, the amount of Si is 2.4%. If the amount of Si is 
changed from 2.4%, then, depending on the amount of Si the /? phase may not actually form, 
or conversely the /3 phase may form in excessive amounts (i.e., 20-30% of the phase 
construciion), even though the amount of Cu in the metal composition remains constant. 



29. lihus, while Samples Nos. 5 and 6 according to the present invention generate 



desirable 



of die chippings observed during the cutting test, it is apparent that Comparative Sample No. 7 



does not 



have industrially satisfactory machinability. Comparison between Samples Nos, 5 



chippings, Comparative Sample No. 7 does not. In other words, based on the nature 



and 6 of the present invention with Comparative Sample No. 7 shows that machinability of 
Cu-Zn(Pb) alloys depends greatly on the percentage of iS phase in the metal construct. More 
particula-ly, the data proves that Cu-Zn(Pb) alloys made in accordance with the present 
invention, having a 0 phase of about 5% or less, are provided with a machinability that is 
satisfactc ry for our industrial puq)oses. On the other hand, similar Cu-Zn(Pb) alloys, such as 
represented by Comparative Sample No. 7, are not suited for industrial use due to significantly 
inferior r lachinabilily characteristics that result when the percentage of jS phase reaches above 
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suGioqss 

j 

a critical value. 



30. ipiscemable from the data in Table I is the fact that somewhere between 5 to 1 0% 0 
phase th^ machinability of the metal alloy becomes unacceptable. Thus, it is r.H rina l that the 
machina|5ility of Cu-Zn(Pb) metal alloys, made in accordance with the present invention, have 
a 0 phas^ that is not more than about 5%. 



a PhasR on Cnrrosinn Restsrancfi 



3 1 . Another fact discemable from the data in Table I is the fact that as the percentage of jS 
phase re^iches 10%, the corrosion resistance of the Ca-Zn(Pb) alloy of the present invention 

i 
J 

sharply cjeclines. Specifically, the corrosion depth for Samples Nos. 5 and 6 is about 160 and 



180 /xm, 



which is 



respectively, when dipped in 1% aqueous cupric chloride dihydrate solution for 24 



hours. Qn the other hand, the corrosion depth for Comparative Sample No. 7 is about 3 1 0 fim. 



almost two times greater. Thus, it is clear that the corrosion resistance of Cu-Zn(Pb) 



metal alloys, made in accordance with the present invention, is cnucMy de^endmt upon 



having a 



32. I! 



/3 phase that is not more than about 5%. 



■ believe that a person skilled in the art would recognize that deterioration in corrosion 

! 
I 

resistancje is a serious practical problem for those metal alloys intended to be used to 
manufac^e metal water supply stopcocks and valves. Specifically, a lead containing metal 
alloy ha\ ing poor corrosion resistance, such as represented by Comparative Sample No. 7, 
may havij lower amounts of Pb than conventional free cutting brasses containing 3% Pb, but 
when die metal rapidly corrodes whatever amount of lead that is present would readily leach 
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into the water supply. Thus, an easily corroded Cu-Zn(Pb) metal alloy, such as represented by 
Comparitive Sample No. 7> would be unsuitable for use in manufacturing components for 
water supply lines due to the health risk it would cause. 



Extrusion TemperanirP nn /? Phgise FnrmaHftn 



33. The data in Table I also demonstrates the affect of hot extrusion temperature on the 
percenta^je of phase formation and various other characteristics of Cu-Zn(Pb) alloys made in 
accordance with the present invention. Specifically, when Sample No. 6 and Comparative 
Samples Nos. 9. 1 and 9.2 are compared, it becomes apparent that decreasing the hot extrusion 
temperat ire fi-om TSO^'C used in forming Sample No. 6 to 650X used in fonning Comparative 
Sample No, 9.2 produced no significant difference with regard to the percentage of ;3 phase 
and y^K-^H phases formed in the metal phase constmction. Consequently, there was no 
significant difference observed in the condition of chippings, cut surface state, cutting force 
required, and corrosion depth characteristics between Sample No. 6 of the present invention 
and Comparative Sample No. 9.2. On the other hand, when the hot extrusion temperature is 

increasecj to SOO'C, such as is the case for Comparative Sample No. 9.1, the formation o[p 

I 
I 

phase indreases to 10% and the formation of the Y<-K+/>t phases decreases to 10% in the metal 
constructjion. Corresponding changes in metal alloy properties are seen as a result of these 
changes ijn phase construction. 



34 



Thei 



of alterin ? 



metal phase construction of Comparative Sample No. 9.1 is similar to the phase 
construction in Comparative Sample No. 7, albeit this similar phase construction is the result 
the hot extrusion temperature and not the metal composition. Consequently, 
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Comparative Sample No. 9.1 has metal alloy characteristics similar to Comparative Sample 
No. 7. Iiji other words. Comparative Sample No. 9.1 requires a greater cutting force (i.e., 
almost 1 1 1-1.15 times that required for Samples Nos. 5, 6 and Comparative Sample No. 9.2), 
generate$ undesirable spiral chippings, and is significantly less corrosion resistant than 



Samples 



Nos. 5, 6 and Comparative Sample No. 9.2 (i.e., corrosion depth is almost twice). 



35. ijhe data in Table I shows the effect of hot extrusion temperature when forming Cu- 

j 

Zn(Pb) alloys made in accordance with the present invention. When hot extrusion temperature 

is too hi^ (i.e., around SOO'C), an excess of )3 phase is formed thereby causing the following 

i 

disadvaiiages: (a) an undesirable increase in cutting force, (b) the production of undesirable 

1 

I 

chipping^ during cutting, and (c) an undesirable decrease in corrosion resistance. As discussed 

I 

above wjth respect to Comparative Sample No. 7, these disadvantages renders the metal alloy 
of Compjarative Sample No. 9.2 unsuitable for manufacturing components for water supply 

i 
1 

lines in \|iew of the industrially unsatisfactory machinability, the undesirable condition of the 

1 

chipping^, and in view of the unsatisfactory corrosion resistance. 



36. i^s previously discussed, the kinds of phases formed, and the percentages of these 
I 

phases, ip not detemiined solely by the composition of the metal. Likewise, the formation of 
metal phase construction is not determined solely by the hot extmsion temperature alone. For 
instance, the Comparative Sample No- 9.1, which has the same metal composition as Sample 
No. 6, shows that when the processing method is also fixed, the referred extrusion temperature 
is detenr ined to be about 750°C'800°C. In other words, from the particular fixed metal 
composi ion and processing method parameters used in making Samples Nos. 6 and 9.1, it is 
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evident t lat ^ phase formation in excess of 5% occurs around 750°C-800°C. However, the 
temperature range values of 750°C-80O''C that make up the critical temperature range may 

fluctuatelor shift to 760°C-830°C depending upon the diameter of the extruded metal ingots, 

I 

the extrujsion speed, and the selected processing method (e.g., the cooling speed). 

i 

37. dlonsequently, the critical extrusion temperature is determinable only when both a 
particula- metal composition is selected and a particular processing method has been 
determined. Although an extreme case, it is possible to select a certain metal alloy 
composition and a certain processing method so that the )3 phase of the phase construction is 
maintain 3d at 5% at all extrusion temperatures. In such a case, there would be no critical 
extrusior temperature. 



Kffect nl| Adding Tin fo fhp PrPSPnr Tnvpntinn A\}^y^ 

31. When Sn is added to a metal alloy, the result is that tlie alloy becomes brittle 
and its iCharpy Impact Value is lowered as explained using Example 3, described in 

paragrapjis [0072] through [0075] of the present specification. Ductility is also lowered when 

i 

Sn is included in the metal alloy. Alloys with a low Charpy Impact Value are not as suited for 

i 

use as materials for making products needing caulking after the cutting process. That is to say, 

I 

material^ for such products need high impact resistance in addition to good machinability 
characteristics. Products needing caulking after the cutting process, include, for example, tube 
connectots called nipples, metal pieces such as hinges for ftimiture, automobile sensor parts, 
and the lilke. 
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sjz. Table 9 of the present application contains a compilation of Charpy Impact 
Value co{mparison testing data between Cu-Zn(Pb) alloys manufactured with and without Sn, 
Table 9 <|>f the present specification has been reproduced and attached herewith as Table D for 

the Exan[iner's convenience. The copper alloys (Nos. 1-6) are all listed as embodiments in the 

i 

Specification of the present application. The data in Table 9 of the instant application 

j 

demonst^tes the great reduction in Charpy Impact Value caused by the addition of Sn to Cu- 

1 

Zn(Pb) njietal alloys. I believe those skilled in the art would be aware that the Charpy Impact 
Value cap be obtained by dividing Charpy absorption energy by the notch sectional area, and 
that a mkterial having a low Charpy Impact Value is a material having a small absorption 
relaxation ability against impact. In other words, a material that has a low Charpy Impact 
Value a brittle material. As discussed in paragraph [0074] of the above-captioned 
specificaiion, the impact test method employed to obtain the above results is the "Metal 
materials! ™P^ct test method" categorized under JIS Z 2242. The testing machine was the 
**Charpy fmpact test machine" categorized under JIS B 7722, and the test pieces used were the 
"U notch test piece" categorized under JIS Z 2202. 



Ms 



33. 

Copper 
Values o 
this data 
recited ir 
novel Charpy 



evident from Table 9 of the present specification, the Charpy Impact Values of 
j^lloys No. 2 and No. 5, both containing Sn, are far smaller than the Charpy hnpact 
Copper Alloys No. I , No. 3, No. 4 and No. 6. which do not contain Sn. I believe 
conclusively shows that the addition of tin to Cu-Zn(Pb) metal alloys, such as those 
claims l-l 1 of the present application, would materially diminish the basic and 
Impact Value characteristics of the metal composition of the presently claimed 



mventior 
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rnnclus|on.s 

34. l| my expert opinion, the comparative data compiled in Table I attached hereto, and as 
explaine^l above, supports the following conclusions: 

(a) the percentage of |3 phase in the metal phase construction of Cu-Zn(Pb) metal 
alloys made in accordance with the present invention is dependent upon both 
the percentage of Cu in the alloy composition and the hot extrusion 
temperature used during formation of the alloy; 

the percentage of phase in the metal phase construction of Cu-Zn(Pb) metal 
alloys made in accordance with the present invention has a profound effect on 
the machinability characteristics of the alloy (i.e., the cutting force required 
when machining and the condition of chippings produced when machining); 
the percentage of /J phase in the metal phase construction of Cu-Zn(Pb) metal 
alloys made in accordance with the present invention has a profound effect on 
corrosion resistance of the alloy; 

the advantageous machinability and corrosion resistance characteristics of Cu- 
Zn(Pb) metal alloys made in accordance with the present invention are 
rritir.allvdf;pffnd anr upon having a percentage nf /3 phase in the, mfttal 
cnnstnicrion that is nnt mnrc than ahniir ')% as presently claimed; 
that Cu-Zn(Pb) metal alloys having j3 phase of 10% or more (i.e.. Comparative 
Samples Nos. M. 7, 8. 1, 8.2, and 9.1), and which are otherwise similar to Cu- 
Zn(Pb) metal alloys of the present invention, are not suited for industrial 
application to die manufacturing of water faucets, water supply/drainage metal 



(4) 



(4) 



PACE 45/53 • RCVD AT 6/16/20O4 3:17:06 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-3/24 « DNIS:2731244 * CSID:703 979 7428 * DURATION (mm-ss): 19-58 



06/16/04 15:33 FAX 703 979 7429 



GRIFFIN AND SZIPL PC 



il046 



Serial N J, 09/983,029 

i 
J 

SUGIOOgS 



Page 19 



fittings and valves, and like components for water supply lines, because the 
machinability of such alloys having excessive amounts of jS phase is not 
acceptable (i.e., the cutting forces required and the condition of the chippings 
produced while cutting are unacceptable for industrial application); 
it can be reasonably inferred that the metal alloys of Examples A through C of 
the Nakashima Patent (the closest prior art) would be even less suited for 
industrial application to the manufacturing of water faucets, water 
supply/drainage metal fittings and valves, and like components for water 
supply lines, than comparative Samples Nos. 1-3 because the rqjorted hardness 
of Nakashima's metal alloys would generally render their machinabihty 
impractical for our intended industrial application; 

that the relatively poor machinability characteristics of Comparative Sample 
No. 4, which corresponds to Example D of the Nakashima Patent, was 
congruent with the reported hardness of such a Cu-Zn(Pb) alloy (i.e., Hardness 
Rockwell B value of 95, see Table 1 in the Nakashima Patent); and 
that the addition of tin to the metal alloy compositions recited in claims l-l 1 of 
the present invention would materially diminish the basic and novel Charpy 
Impact Value characteristics of these metal compositions. 



35, [ 
statements 
informat 
with the 



leclare under penalty of perjury that the foregoing is true and correct, that all 
made herein of my own knowledge are true and that all statements made on 
i3n and belief are believed to be true; and further that these statements were made 
lnowledge that willftil false statements so made are punishable by fine or 
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or both, under 18 U.S.C § 1001 and that such willful felse statements may 
vaUdity of the application or any patent issued thereon. 

Signed by. 



Keiichiro OISHI 
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TABLE II: 



Impact Test Results* 
[wt%] 



Copper Alloys 
No. 




Cu 


Si 


Pb 


Sn 


P 


Zn 


Sharpy Impact Value 
(J/cm) 


1 




75.1 


2.8 


0.06 






Remainder 


59.10 


2 




75.0 


2.6 


0.06 


1.07 




Remainder 


12.20 


3 




75.3 


2.7 


0.05 




0.11 


Remainder 


63.00 


4 




76.7 


3.0 


0.06 






Remainder 


73.40 


5 




77.0 


3.0 


0.05 


1.00 




Remainder 


9.90 


6 




77.1 


3.1 


0.05 




0.10 


Remainder 


63.40 



♦This table isp reproduction of Table 9 of U.S. Patent Application Serial No. 
09/434,498, fijled October 22, 2001. 
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Sample 1 X 200 
62.3Cu-27.^Zn-0.5Si-0.2Pb-3.5Al-lFe-3.9Ni 

iCo <r)^m^^ 




Sample 2 x 200 
60. 1 Cu-32Zii-0.6Si-0.2Pb-5.4AI-0.7Fc- 1 Zr 





I 

i 
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Sample 5 X 200 
5Cu^26Zn-2.4Si-0.l5Pb 




Sample 6 X200 
70.4CU-27. 1 Zn-2.4Si-0. 1 5Pb 




j Sample 7 X200 
69|3Cu-28.2Zn-2-4Si-0. 1 5Pb 
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Sample 8.1 X200 
56,8Cu-38.2zii-lSi-0.2Pb-l.5AI-2.3N4n 

(O 



Sample 8.2 :<200 
56.8Cu-3S.2ZnMSi-0.2Pb-l.5Al'2.3Mn 
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